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1 , An app^irato? for dctectkg, a con^^prcssioi^ top dead ceiiter plmt of mx isxipxi^ to 
ho cesl^, which can be muchxl to the engi»c> conqirismg: 

an external (fcivlog means adapted to be attached to a cmikishaft of the engme 
for roiaiing die crankshafi of engine; 

a tcjp dead cct\wt damim tmm^ for detecting a top dead center phase: of the c/> 

m exha.ii.st pr<f^iismrc rfcieciion mtatis ftrmiigwi m the txhim$i iiut*l ibr detecting ^> 
an ^xhamt pres^>$ttro wiiibin m cschaim duct iliiit i$ caJinectt^d to ^irj exhi^ttst port, of the 

a cojotroHcr that cktiects, of ihc top <lead cmter phi^ses- detectt^d by the^ tx^p dead 
center detecuoR imsm while the cr4ftk#af 1 roi^jLtitd hy ttuj itximal ilriving mej^ns,. the 
top dead center phase that imm^jdiatoly i>reccde$ a rise i« the exhtiust presaire deiet^taJ 
by tlie i?xha:a^>t pr^.s$ure deiectioa tmim^ m tfei& coH^pre&sion top dead cenler. 

2. Tl^e app*<krata$ for deteciiug -a compress^iojj ifyp dev^d center phvi^- aecording la 
chiim iy further ccitipri^^ing m\ orlfiee thM tj^ iirrauiged m the exhaust duet on ^y. 
<i(mmtt:m%'). of the ^^xh^ityKit:. pf^$;^ur& deti&joiion mij^yiiit, mvl that ^:5(:}duceit a 
miyfi-i^ftctkma! of the txhatmt duct. . 



o 



3, . The appanuus for detecting a ctimpmssioti Jop dead cmter plmm nccoi'dmg to 
claim L whereiti the external driving imt?*«s is m ek?;c:trk mimT. 
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4- (Ammided) A method for detx^cfiag a cc»mpressfon top <tea<j center of 
m ^iigiiie to be te^led > compmiiag: 

rotatmg a erankshall of the mgim with <in external driving portion; 
(tetcct ittg u top dead cmijcx pli9S<? of the mnkshaft ; 

defecting m mhmm pr^siire in m mbmsi dnct coTmectcd io &n exhmist pmi. of the 

engine; . 

detecting, of the top desd center phases ikta^ted vvhile the erasnkslmft is being rotarcd; 
th§j t0|> dm4 ceater phase duit immMi^:i?dy pf^^^^dc:^ an$<:; m the d^bcied (Exhaust pres^fcre a$ (hp 
coniprmbn top dead corner 

5, ''Fhe iT^etbod according to chim 4, further comprishig staring th^ c\c\ixtcd 
compression fop dead cent^,r as a reference vaJue. in a contmlltx 

llie riitetiiod *K;a>rdm.g to claim 4, vvhcrem a ^ixxtkc in. x^hkh the cxbuu^st . 
j^t^ssitre i$ dcteticd w>ctadcs a iwjpi^mon of two exhaust! pfe3>sute for two ximm 
caat^^^p^indmg to two cr^^^ 



7, ITic mtJtk^ according to daim 4* luni^er conip'mntg jreducto g a s^cisbnal 
a^ea of the exhau>si duct befV>re deteetkig ^xfeami }iressure in the e^ihauss dttct. 
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8. (Amerided) A« ^t^^pamta^ for detectini ^ comptessyon top dead cenfer 
of an enghte to be tiested, vvhidi can be afti^^^M lo t^tigiiie, c^jmprisfjjg: 

m ekiuric motof adapicfxl to aUache4 U> a crank^hufi of iR^ engine for routing ihc 

it phase settsor Ibr det<scuug a top dead c«oter phase of the crank^^huft* which 
c<siT<2§poBd5 to a Hf> de(Kicenl<.tr posuioT^ of a specifiM cylinder of the engine; 

m ejihaast 4^xc\ conu^Jie4l io an exhrnist posi of ihe engine; 

m exhmislprc*^sur« mmor mrm^^^ in thie exhaust duct,, cbe exhaust pres&ure $mtmr 
ii.kitec5ls ♦^n cxhatsst pressjure; and 

of the top dmi cexiter pliai^es detected by the phm smm while the cnuiJcjihall h mt^itotl by ihc 
mow, the coitipressicirj. top dead {^mywr hm^4 m a change? in the exhaim pressiire dciectssd by 
the c^xh^y^t presstjre sm^>r. 
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9. The tjppafaiii^ for. dclcctirtg ;i cOinprcs^ion top d«5ad center plvdst accordmg to 
claim wh^^ein tlie c^^ntroilcr detects tht tt>p dead cmm phase. di;^t miittedimdy 
p.fccaie$ <i me in ^he exhirust pK^xsure as iJk? cwpr^s^slim lop 6mi c^ntm, 

JO. llie apporai^is lioi: dctecfiiig <i cpniipresssion top center pha>se accordJiitg io 
claim 8, fiiitheir aMipri-siag m onilce iMt U ixtm\g^ in thp exfeYttiid: <lmt on h 
dovmstre^im «ide of the cKhmi^t pT<2^s^^e dettictios ra^Jtn^ '^^^ ^^^^ r<xlvicos a 
croxs^scctional area oC tbt; exhaust duci, 

11/ Tlie ^pp^ms for d«jfecti?5g a compression fop tle^td center phmid mxmdmg co 
diiJm 8> vihemm tfee conifoEe^ coniroi?? iiix)tati.on spe^d of iho elecmc moitri; 

12,. Tlie appiir?tt«<s far dctecfmg a compmssmn top cfe^id c^'nt^r pha^i^ aca^rdlng Co 
d^tim 8> vif1:u^rM> tfec phijse sensor tit^ a mapetic i^ms^Dn 

13. I'he app*mf«s: f<>r defectfeg a a>fr$pres$io« top <h0 center pluw. according to 
cUim. wberdn Iho pfca^e sensor is «m opiical Jijeosor, 



